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Introduction
Phyllanthus, comprising about 600 species, is the largest genus in family Euphorbiaceaec, of which most species are important medicinal plants having been used for the treatment of infectious diseases. Previous chemical studies on this genus have revealed the occurrence of flavonoids, alkaloids, sesquiterpenoids, triterpenoids, lignans, and tannins. [1] [2] [3] [4] [5] Among them, some sesquiterpenoids exhibited potent antiviral activity against coxsackie virus B3 (CVB3), 4 and inhibition of the growth of murine P-388 lymphocytic leukemia cell line. 5 P. cochinchinensis, a shrub up to 3 m height, is mainly growing in the montane sparse forests, forest margins, scrub on slopes, and wastelands of the southern part of China. It is also widely distributed in Cambodia, India, Laos, and Vietnam. So far, no chemical study was reported on this species. As a part of our continuing study on bioactive compounds from Phyllanthus species, 1, 2, 4 (5) , were isolated from the whole plants of P. cochinchinensis, together with two known secoiridoid glycosides, jasminoside (6) and jaslanceoside B (7) . Their structures were established by means of MS and extensive NMR spectroscopic analysis and chemical method.
Results and Discussion
The air-dried and powdered whole plants of P. cochinchinensis were extracted with MeOH under reflux. Further column chromatography (CC) over Diaion HP20SS, Sephadex LH-20 and silica gel, followed with semipreparative HPLC purification of the MeOH extract yielded five new compounds (1-5), together with two known ones. The known compounds were elucidated as jasminoside (6) 6 and jaslanceoside B (7) 7 by comparison of their spectroscopic data with reported literature values.
Compound 1 was isolated as a white amorphous powder. Its 8 indicating that 1 is a bisbenzoyl sucrose ester. The 1 H and 13 C NMR signals of the sugar units were assigned unambiguously by 1 H-1 H COSY, HSQC, and HMBC analysis (Tables 1 and 2). In the HMBC spectrum of 1, a correlation of glucosyl anomeric proton at δ H 5.46 (H-1') with the fructosyl C-2 (δ C 104.9) confirmed the sucrose moiety in 1. Furthermore, HMBC correlations of δ H 5.63 (H-3) with δ C 167.5 (C-7''), δ C 74.3 (C-4) and δ C 65.3 (C-1), and δ H 4.50 (H-6'a) with δ C 168.1 (C-7''') and δ C 74.9 (C-5') indicated that the two benzoyl units were linked to C-3 and C-6' of sucrose moiety, respectively. Accordingly, compound 1 was determined to be 3,6'-di-Obenzoylsucrose.
Compound 2, a white amorphous powder, gave an [M + Na] + peak at m/z 615.1675 (C 28 H 32 O 14 Na) in HRESIMS, which was 42 Da more than that of 1. The 1 H and 13 C NMR spectra (Tables 1 and 2) of 2 showed high similarity to those of 1, except for the appearance of an additional acetyl group [δ H 2.04 (3H, s) and δ C 172.7 and 21.1]. In the HMBC spectrum of 2, the correlation of δ H 4.61 (H-2') with the acetyl carbonyl carbon at δ C 172.7 was observed, allowing the assignment of the acetyl group located at C-2' of sucrose moiety. This also resulted in the higher field shifted carbon resonances of C-1' and C-3' of 2 as compared with those of 1 (Table 2) . Thus, the structure of 2 was established as 3,6'-di-O-benzoyl-2'-Oacetylsucrose.
Compounds 3 and 4 had the same molecular formula (Table 2 ) exhibited the presence of 12 oxygen-bearing carbon signals relating to two hexosyl units, two carbonyl carbons at δ C 165.1 and 166.4, in addition to 12 aromatic methines (δ C 118 to 145) and two aromatic quaternary carbons at δ C 129.8 and 134.1, suggesting the The isolated compounds were evaluated for their cytotoxicities against five human cancer cell lines (breast cancer MCF-7, hepatocellular carcinoma SMMC-7721, human myeloid leukemia HL-60, colon cancer SW480, and lung cancer A-549). All of them showed no cytotoxic activity against the five human cancer cell lines at a concentration of 40 μM.
Experimental Section
General Experimental Procedures. Optical rotations were measured with a HORIBA SEPA-300 high-sensitive polarimeter. IR spectra were measured on a Bio-Rad FTS-135 series spectrometer. UV spectra were recorded on a Shimadzu UV2401A ultraviolet-visible spectrophotometer. ESIMS and HRESIMS were run on an API QSTAR Pular-1 spectrometer. NMR spectra measured in methanol-d 4 or DMSO-d 6 solution and recorded on a Bruker AV-400, DRX-500 or AV III-600 spectrometer, using TMS as an internal standard. Chemical shifts were reported in units of δ (ppm) and coupling constants (J) were expressed in Hz. Column chromatography (CC) were carried out over silica gel (200-300 mesh, Qingdao Haiyang Chemical Co., Ltd., Qingdao, China), Diaion HP20SS (Mitsubishi Chemical Industry, Ltd., Tokyo, Japan), and Sephadex LH-20 (25-100 μm, Pharmacia Fine Chemical Co., Ltd., Uppsala, Sweden). Pre-coated silica gel plates (Qingdao Haiyang Chemical Co., Ltd., Qingdao, China) were used for TLC. Detection was done under UV light (254 and 365 nm) and by spraying the plates with 10% sulfuric acid followed by heating. An Agilent series 1260 (Agilent Technologies) were used for HPLC. An Agilent ZORBAX SB-C18 column 5 μm 143 Å column (250 mm × 9.4 mm) were used for semipreparative HPLC separations. Cytotoxicity Assay. Five human cancer cell lines, human myeloid leukemia HL-60, hepatocellular carcinoma SMMC-7721, lung cancer A-549 cells, breast cancer MCF-7, and colon cancer SW480, were used in the cytotoxic assay. All the cells were cultured in RPMI-1640 or DMEM medium (Hyclone, USA), supplemented with 10% fetal bovine serum (Hyclone, USA). The cytotoxicity assay was performed according to the MTT (3-(4,5-dimethylthiazol-2-yl)-2,5diphenyltetrazolium bromide) method in 96-well microplates. 9 Briefly, adherent cells (100 μL) was seeded into each well of 96-well cell culture plates and allowed to adhere for 12 h before drug addition, while suspended cells were seeded just before drug addition with an initial density of 0.5 × 10 5 -1 × 10 5 cells/mL. Each tumor cell line was exposed to the test compound dissolved in DMSO in triplicates for 48 h at 37 °C, with DDP and taxol (Sigma, USA) as positive controls. Then, MTT (50 μL) was added to each well, and the tumor cells were incubated for another 4 h at 37 °C. After the supernatant liquor was removed, SDS (200 μL) was added to each well. The optical density was measured at 595 nm on a microplate reader. Cell viability was detected and a cell growth curve was graphed. IC 50 values were calculated by Reed and Muench's method. 10
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